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Monitor electrical properties of a measurement circuit
comprising:

501 —2

(i) at least one capacitive coupling between
an electrically conductive structure of a plug-in unit
and at least one conductive part of a body device, and

(ii) at least one galvanic contact between the body device and
one of plug-in units installed in the body device.

502 24

Generate a first signal indicative of electrical
properties of the measurement circuit.

Figure 5
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EQUIPMENT PROVIDED WITH ONE OR
MORE PLUG-IN UNITS

FIELD OF THE INVENTION

The invention relates to equipment comprising one or more
plug-inunits and a body device for receiving the plug-in units.
The equipment can be, for example but not necessarily, tele-
communication equipment. Furthermore, the invention
relates to a method for indicating correct installation of a
plug-in unit.

BACKGROUND

In many cases it is advantageous that equipment is modular
so that the equipment comprises a body device and plug-in
units installed in the body device. The equipment can be, for
example but not necessarily, telecommunication equipment
such as an internet protocol “IP” router, an Ethernet switch,
an Asynchronous Transfer Mode “ATM” switch, and/or a
MultiProtocol Label Switching “MPLS” switch. A com-
monly used construction is such that the telecommunication
equipment comprises a frame and plug-in units which are
installed in plug-in unit slots of the frame. In this case, the
frame represents abody device for receiving the plug-in units.
Electrical connectors in a plug-in unit make galvanic contacts
with corresponding electrical connectors in the frame when
the plug-in unit is inserted in the plug-in unit slot of the frame.
The frame may have wirings such that plug-in units installed
in the frame form a full mesh network or such that plug-in
units installed in the frame are connected to a central element
which may comprise one or more plug-in units installed in the
frame or which may be a functional component integrally
built in the frame.

Care is needed in the installation of a plug-in unit in a body
device because galvanic contacts between the electrical con-
nectors of the plug-in unit and corresponding electrical con-
nectors of the body device may be poor, or even non-existent,
if the plug-in unit is not properly installed in its place. In one
prior-art solution, pins of some poles in the electrical connec-
tors between the plug-in unit and the body device are shorter
than pins of other poles in these electrical connectors. These
shorter pins are part of a test circuit for detecting whether the
plug-in unit is installed in such a way that the shorter pins
make galvanic contacts in the electrical connectors. If the
shorter pins make the galvanic contacts, there is a good cer-
tainty that also the longer pins in the electrical connectors
make adequate galvanic contacts. The above-described prior-
art solution for indicating correct installation of a plug-in unit
is suitable in cases where some poles of an electrical connec-
tor can be made such that galvanic contacts between these
poles constitutes a sufficient guarantee of correct galvanic
contacts between other poles of the electrical connector. In
conjunction with some electrical connector structures this
may be, however, challenging. Therefore, there is a need for
other technical solutions for indicating correct installation of
a plug-in unit.

SUMMARY

The following presents a simplified summary in order to
provide a basic understanding of some aspects of various
invention embodiments. The summary is not an extensive
overview ofthe invention. Itis neither intended to identify key
or critical elements of the invention nor to delineate the scope
of the invention. The following summary merely presents
some concepts of the invention in a simplified form as a
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prelude to a more detailed description of exemplifying
embodiments of the invention.

In accordance with the first aspect of the invention, there is
provided new equipment that can be, for example but not
necessarily, telecommunication equipment. The equipment
according to the invention comprises:

one or more plug-in units,

a body device for receiving the one or more plug-in units,

and
electrical connectors in the one or more plug-in units and in
the body device, the electrical connectors being suitable
for providing galvanic contacts between each of the one
or more plug-in units and the body device,
wherein:

at least one of the plug-in units comprises an electrically
conductive structure having at least one surface area
capable of forming a capacitive coupling with a surface
area of an electrically conductive part of the body device
when this plug-in unit is inserted in the body device, and

the equipment further comprises a monitoring circuit for
generating a signal indicative of electrical properties of
a measurement circuit comprising the capacitive cou-
pling and at least one galvanic contact provided by the
electrical connectors.

The above-mentioned signal is also indicative of the cor-
rectness of the installation of the plug-in unit in the body
device. The above-mentioned monitoring circuit can be
located in this plug-in unit, in another plug-in unit, or in the
body device. The electrically conductive structure of the
plug-in unit and the electrically conductive part of the body
device are preferably arranged so that, when the plug-in unit
is moved with respect to the body device, the capacitive
coupling is being changed and thus the impedance of the
measurement circuit changes. Hence, the position of the plug-
in unit can be indicated by measuring the electrical properties
of the measurement circuit. As the measurement circuit com-
prises both the capacitive coupling and the at least one gal-
vanic contact provided by the electrical connectors, the cor-
rect position of the plug-in unit and also the correct coupling
of the electrical connectors can be electrically indicated and
monitored.

Inaccordance with the second aspect of the invention, there
is provided a new method for indicating correct installation of
a plug-in unit in a body device. The method according to the
invention comprises monitoring electrical properties of a
measurement circuit comprising:

at least one capacitive coupling between an electrically

conductive structure of the plug-in unit and at least one
conductive part of the body device, and

at least one galvanic contact between the body device and

one of plug-in units installed in the body device,

The method further comprises generating a signal indica-
tive of electrical properties of the measurement circuit. The
signal is also indicative of correctness of the position of the
plug-in unit forming the capacitive coupling and of correct-
ness of the galvanic connection.

A number of non-limiting exemplitfying embodiments of
the invention are described in accompanied dependent
claims.

Various non-limiting exemplifying embodiments of the
invention both as to constructions and to methods of opera-
tion, together with additional objects and advantages thereof,
will be best understood from the following description of
specific exemplifying embodiments when read in connection
with the accompanying drawings.

The verbs “to comprise” and “to include” are used in this
document as open limitations that neither exclude nor require
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the existence of unrecited features. The features recited in
depending claims are mutually freely combinable unless oth-
erwise explicitly stated.

BRIEF DESCRIPTION OF THE FIGURES

The exemplifying embodiments of the invention and their
advantages are explained in greater detail below in the sense
of examples and with reference to the accompanying draw-
ings, in which:

FIG. 1a shows a perspective view of equipment according
to an exemplifying embodiment of the invention,

FIGS. 15 and 1c illustrate a plug-unit and a part of a body
device of the equipment shown in FIG. 14,

FIG. 1d is a schematic illustration of a detail shown in FIG.
1c,

FIG. 2 is a schematic illustration of a detail of equipment
according to an exemplifying embodiment of the invention,

FIG. 3 is a schematic illustration of a detail of equipment
according to an exemplifying embodiment of the invention,

FIG. 4 is a schematic illustration of an exemplifying con-
figuration of the equipment shown in FIG. 1a, and

FIG. 5 shows a flowchart of a method according to an
exemplifying embodiment of the invention for indicating cor-
rect installation of a plug-in unit.

DESCRIPTION OF THE EXEMPLIFYING
EMBODIMENTS

FIG. 1a shows a perspective view of equipment according
to an exemplifying embodiment of the invention. The equip-
ment can be, for example but not necessarily, telecommuni-
cation equipment such as an internet protocol “IP” router, an
Ethernet switch, and Asynchronous Transfer Mode “ATM”
switch, and/or a multiprotocol label switching “MPLS”
switch. The equipment comprises a body device 101 and
plug-in units installed in the body device. Some of the plug-in
units are designated by reference numbers 102, 103, 104, and
105. In the exemplifying case shown in FIG. 1a, the body
device is a frame comprising plug-in unit slots in which the
plug-in units can be installed by pushing each plug-in unit in
the negative z-direction of the coordinate system 190. The
frame may comprise, for example, wirings such that the plug-
in units installed in the frame form a full mesh network or
such that the plug-in units installed in the frame are connected
to a central element of the equipment which may comprise
one or more plug-in units installed in the frame or which may
be a functional component integrally built in the frame. The
wirings are typically located on the backplane of the frame. It
is also possible that a body device represents a bigger part of
equipment than just a frame which interconnects and possibly
controls the plug-in units. The equipment can be, for
example, monitoring and alarming equipment comprising for
example a camera, a motion sensor, and/or a transceiver each
of which can be a plug-in unit or an integral part of the
body-device of the equipment.

FIGS. 15 and 1c illustrate the plug-unit 102 of the equip-
ment shown in FIG. 1a and a part of the body device 101 of the
equipment. The plug-in 102 unit may comprise a processing
system for handling data communications. The processing
system may be configured to support the functionality of, for
example: an Internet Protocol “IP” router, an Asynchronous
Transfer Mode “ATM” switch, an Ethernet switch, and/or a
MultiProtocol Label Switching “MPLS” switch. The plug-in
unit 102 may also be, for example, a power supply unit or
and/a control unit in which case it might not include a pro-
cessing system to handle data communications.
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The equipment comprises electrical connectors 106 and
107 in the plug-in unit 102, and corresponding electrical
connectors 125 and 126 in the body device 101. These elec-
trical connectors form galvanic contacts between the plug-in
unit 102 and the body device 101 when the plug-in unit is
inserted in the body device along the direction of an arrow 140
shown in FIG. 1a. The plug-in unit 102 comprises an electri-
cally conductive structure having surface areas capable of
forming capacitive couplings with the body device 101. The
electrically conductive structure is illustrated in FIGS. 15 and
1c and it comprises pieces 121 and 122 which comprise
electrical conductor at least on their surfaces facing towards
the negative z-direction of the coordinate system 190. The
electrically conductive structure further comprises an electri-
cal conductor wire 123 which provides a galvanic connection
between the electrical conductors of the pieces 121 and 122.
When the plug-in unit 102 is in its operating position, the
surface areas of the electrically conductive structure form a
first capacitive coupling with a surface area of a first electri-
cally conductive part 130 of the body device 101 and a second
capacitive coupling with a surface area of a second electri-
cally conductive part 131 of the body device. The body device
comprises electrical conductors which connect the first and
second electrically conductive parts 130 and 131 to first and
second poles of the electrical connector 126 of the body
device, respectively. The first and second poles of the electri-
cal connector 126 are capable of forming galvanic contacts
with the corresponding first and second poles of the electrical
connector 107 of the plug-in unit. A dashed line 147 shown in
FIG. 1c¢ illustrates a measurement circuit comprising the
above-mentioned first and second capacitive couplings and
the galvanic contacts provided by the electrical connectors
107 and 126. When the distance from the piece 121 to the first
electrically conductive part 130 and from the piece 122 to the
second electrically conductive part 131 is increased, the first
and second capacitive couplings weaken and thus the imped-
ance of the measurement circuit increases. Hence, the above-
mentioned distance can be indicated by measuring the elec-
trical properties of the measurement circuit. In the
exemplifying case illustrated in FIGS. 15 and 1c¢, the plug-in
unit 102 comprises a first monitoring circuit 124 for generat-
ing a first signal indicative of the electrical properties of the
measurement circuit. The first monitoring circuit 124 may
comprise, for example, a test voltage generator for producing
alternating text voltage and a measurement bridge that is
connected to the measurement circuit and comprises a refer-
ence circuit adapted to simulate the electrical properties of the
measurement circuit corresponding to the case in which the
plug-in unit 102 is correctly installed.

It is to be noted that the measurement circuit does not
necessarily comprise two capacitive couplings between the
plug-in unit 102 and the body device 101. It is also possible
that the first monitoring circuit 124 is connected with a first
electrical conductor to a pole of the electrical connector 107
and with a second electrical conductor to the piece 121, and
the electrically conductive part 130 of the body device is
connected with an electrical conductor to the respective pole
of the electrical connector 126. In this case, the measurement
circuit comprises only one capacitive coupling between the
plug-in unit 102 and the body device 101. On the other hand,
it is possible to arrange the measurement circuit to comprise
more than two capacitive couplings between the plug-in unit
102 and the body device 101.

In equipment according to an exemplifying embodiment of
the invention, the plug-in unit 102 further comprises
mechanical structures 108 and 109 enabling the plug-in unit
to be locked in its operating position with respect to the body
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device with the aid of fastening elements 141 and 142 as
illustrated in FIG. 1¢. In the exemplifying case illustrated in
FIGS. 156 and 1c, the fastening elements 141 and 142 are
fastening screws and the above-mentioned mechanical struc-
tures are cantilevers protruding into directions perpendicular
to the direction in which the plug-in unit is to be inserted in the
body device. These cantilevers are formed by a front-plate
143 of the plug-in unit. Each cantilever comprises a through
hole, a slot, or other suitable mechanical configuration
enabling the plug-in unit to be locked in its operating position
with respect to the body device with the fastening screw so
that a part of the cantilever is between the screw-head and a
wall of the body device as illustrated in FIG. 1¢. As illustrated
in FIGS. 15 and 1¢, the body device 101 comprises threaded
holes for receiving the fastening screws.

FIG. 1d shows a partial section view of a detail 110 shown
in FIG. 1¢. The plug-in unit comprises a sensor circuit 111
which has first electrical properties when the fastening ele-
ment 141 is in the position locking the plug-in unit in its
operating position and otherwise electrical properties differ-
ing from the first electrical properties. In the exemplifying
embodiment of the invention illustrated in FIGS. 15-1d, the
sensor circuit 111 comprises electrical conductor elements
113 and 114 which have surfaces facing towards the head 144
of' the fastening element 141 when the fastening element 141
is in the position locking the plug-in unit in the operating
position. The electrical conductor elements 113 and 114 are
capable of forming capacitive couplings with the head 144
when the fastening element is in the position locking the
plug-in unit in the operating position. The electrical conduc-
tor elements are coated with electrically insulating material
for providing galvanic isolation between the electrical con-
ductor elements and the head 144. The sensor circuit 111 can
be, for example, a sticker that comprises sheets of electrical
conductors between sheets of electrical insulator. The sheets
of electrical conductor constitute electrical conductor ele-
ments 113 and 114. The sticker has advantageously a through
hole for the fastening element 141 and it can be attached to the
front-plate 143 of the plug-in unit. 102 as illustrated in FIG.
1d.

In the exemplifying case illustrated in FIGS. 1a-1d, the
equipment comprises a second monitoring circuit 112 shown
in FIG. 1d. The second monitoring circuit 112 is configured to
generate a second signal indicative of a difference between
the prevailing electrical properties of the sensor circuit 111
and the first electrical properties which correspond to the case
when the fastening element 141 is properly installed. This
second signal is also indicative of the correctness of the instal-
lation of the plug-in unit in the body device. Furthermore,
because it takes time to open the fastening element 141, a
control system of the equipment can usually be informed well
in advance about a removal of the plug-in unit 102. Thus, the
control system can be given time to run down the plug-in unit
in a controlled way before the removal.

In the exemplifying case shown in FIG. 1d, the second
monitoring circuit 112 comprises a test voltage generator 118
for producing alternating test voltage. The second monitoring
circuit 112 further comprises a measurement bridge con-
nected to the sensor circuit 111 and comprising a reference
circuit 119 adapted to simulate the first electrical properties,
i.e. the electrical properties of the sensor circuit 111 when the
fastening element 141 is in the position locking the plug-in
unit in the operating position. The above-mentioned refer-
ence circuit 119 is a capacitor whose capacitance value has
been chosen so that the impedance of the reference circuit is,
at the frequency of the alternating test voltage, closer to the
impedance Zs of the sensor circuit 111 when the fastening
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element 141 is in the position locking the plug-in unit in its
operating position than when the fastening element is absent.
Ifthe impedance Zs of the sensor circuit 111 is the same as the
impedance of the reference circuit 119, the measurement
bridge illustrated in FIG. 1d is balanced and, as a corollary,
the input voltage of a rectifier 145 is substantially zero and
thereby the output voltage of the comparator 146 is down. A
reference voltage for the comparator 146 is formed by voltage
division from direct “DC” supply voltage +VDD as illus-
trated by FIG. 1d. The output voltage of the comparator 146
represents the above-mentioned second signal indicative of
the correctness of the installation of the plug-in unit. When
being down, the output voltage of the comparator indicates
that the fastening element 141 is correctly installed. The
fastening element 141 is assumed to comprise electrically
conductive material so that its head 144 is capable of consti-
tuting a part of an electrical circuit.

FIG. 2 shows a schematic illustration of a detail of equip-
ment according to an exemplifying embodiment of the inven-
tion. FIG. 2 corresponds to FIG. 1d otherwise except that a
sensor circuit 211 and a second monitoring circuit 212 shown
in FIG. 2 are different from those presented in FIG. 1d. The
sensor circuit 211 comprises an inductor coil 215 and elec-
trical conductors for supplying current to the inductor coil.
The inductor coil is capable of causing an alternating mag-
netic field to a head 244 of a fastening element 241 when the
fastening element is in the position locking the plug-in unit in
the operating position and when alternating current is
directed to the inductor coil. In the exemplifying case illus-
trated in FIG. 2, the fastening element 241 is a fastening screw
that is assumed to comprise electrically conductive material
so that eddy currents can form in a head 244 of the fastening
element and possibly also in some other regions of the fas-
tening element 241. The eddy currents mean that the real part
of the admittance Ys of the sensor circuit 211 increases, the
admittance being 1/impedance. Furthermore, the fastening
element 241 may be made of ferromagnetic material which
means that the presence of the fastening element increases
also the inductance of the sensor circuit, i.e. the absolute value
of the imaginary part of the admittance Ys decreases.

In the exemplifying case illustrated in FIG. 2, the second
monitoring circuit 212 comprises a test voltage generator 218
for producing alternating test voltage and a measurement
bridge connected to the sensor circuit 211 and comprising a
reference circuit 219 adapted to simulate the electrical prop-
erties of the sensor circuit 211 when the fastening element
241 is in the position locking the plug-in unit in the operating
position. The reference circuit 219 is a parallel connection of
an inductor coil and a resistor which simulate, at the fre-
quency of the alternating test voltage, the real and imaginary
parts of the admittance Ys of the sensor circuit 211 corre-
sponding to the case where the fastening element 241 is
properly installed. If the admittance Ys of the sensor circuit
211 is the same as the admittance of the reference circuit 219,
the measurement bridge illustrated in FIG. 2 is balanced and,
as a corollary, the input voltage of a rectifier 245 is substan-
tially zero and thereby the output voltage of the comparator
246 is down.

FIG. 3 shows a schematic illustration of a detail of equip-
ment according to an exemplifying embodiment of the inven-
tion. FIG. 3 corresponds to FIG. 1d otherwise except that a
sensor circuit 311 and a second monitoring circuit 312 shown
in FIG. 3 are different from those presented in FIG. 1d. The
sensor circuit 311 comprises electrical conductor elements
316 and 317 and electrical conductors for supplying current
to the electrical conductor elements. The electrical conductor
elements are capable of forming galvanic contacts with a head
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344 of a fastening element 341 when the fastening element is
in the position locking the plug-in unit in the operating posi-
tion. The fastening element 341 is assumed to comprise elec-
trically conductive material so that it can provide a galvanic
connection between the electrical conductor elements 316
and 317. In this case, the fastening element 341 is a bolt that
comprises cantilevers for locking the plug-in unit in its oper-
ating position as illustrated in FIG. 3.

As illustrated by FIG. 3, the fastening element 141 is not
necessarily a screw. Furthermore, the fastening element can
be for example a locking pin, a cotter bolt, or any other
mechanical element that is suitable for locking the plug-in
unit in its operating position and capable of influencing the
electrical properties of the sensor circuit.

In the exemplifying case illustrated in FIG. 3, the second
monitoring circuit 312 comprises a measurement component
320 in series with the sensor circuit and a comparator 346 for
producing a signal indicative of whether voltage of the mea-
surement component 320 exceeds a reference voltage. The
reference voltage is formed by voltage division from a direct
“DC” supply voltage +VDD as illustrated by FIG. 3. When
the fastening element 341 is in the position locking the plug-
in unit in the operating position, the -head 344 provides the
galvanic connection between the electrical conductor ele-
ments 316 and 317. Thus, the voltage of the measurement
component 320 is up. As a corollary, output voltage of the
comparator 346 is down.

Itis to be noted that the second monitoring circuit 112, 212,
or 312 is not necessarily located in the plug-in unit which
comprises the corresponding sensor circuit. The second
monitoring circuit can be located also in another plug-in unit
or in the body device. FIG. 3, illustrates a case where the
second monitoring circuit 312 is located in another plug-in
unit than the one comprising the sensor circuit 311. In this
case, the electrical connections between the sensor circuit 311
and the second monitoring circuit 312 are formed via poles
327 and 329 of electrical connectors between the body device
and these plug-in units and via electrical conductors 328 of
the wirings of the body device, e.g. a frame of telecommuni-
cation equipment.

Equipment according to an exemplifying embodiment of
the invention comprises sensor circuits and second monitor-
ing circuits for both of the fastening elements 141 and 142
shown in FIGS. 15 and 1¢. The equipment may further com-
prise a logic circuit for generating, on the basis of output
signals of the second monitoring circuits, a combined signal
that indicates whether at least one of the fastening elements is
incorrectly installed.

The correctness of the installation of the plug-in unit 102
shown in FIGS. 1a-1¢ can be indicated more reliably by
utilizing the detection based on one or both of the fastening
elements 141 and 142 together with the detection based on the
measurement circuit illustrated with the dashed line 147 in
FIG. 1c. If one or both of these detections indicate incorrect
installation of the plug-in unit, the installation is preferably
deemed to be incorrect. Monitoring arrangements of the kind
described above can be, naturally, used also in conjunction
with the other plug-in units of the equipment.

Equipment according to an exemplifying embodiment of
the invention comprises a controller configured to generate an
aggregate signal indicating incorrect installation of the plug-
in unit 102 when at least one of the following takes place: (i)
there is a first signal indicating that the electrical properties of
the measurement circuit, e.g. the dashed line 147 in FIG. 1¢,
differ from the electrical properties corresponding to correct
installation of the plug-in unit 102, (ii) there is a second signal
indicating that installation of any of the fastening elements
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141 and 142 is incorrect. The controlled can be located, for
example, in one of the plug-in units or in the body device.
Monitoring arrangements of the kind described above can be,
naturally, used also in conjunction with the other plug-in units
of the equipment.

FIG. 4 illustrates an exemplifying configuration of the
equipment shown in FIG. 1a. In this configuration, the plug-
in unit 104 is a control plug-in unit which comprises moni-
toring circuits 432, 433, and 434. Each of these monitoring
circuits 432-434 is related to a corresponding one of the
plug-in units of the equipment and configured to monitor
electrical properties of a measurement circuit comprising
capacitive couplings between the body device 101 and the
corresponding one of the plug-in units and galvanic contacts
between the body device and the control plug-in unit. In the
exemplifying case shown in FIG. 4, the monitoring circuit
434 is related to the plug-in unit 102, the monitoring circuit
433 isrelated to the plug-in unit 104, i.e. to the control plug-in
unit, and the monitoring circuit 432 is related to the plug-in
unit 103. In the exemplifying case shown in FIG. 4, the wiring
of'the body device comprises electrical conductors 450, 451,
452, 453, 454, and 455. For example, electrical conductors
450 and 451 belongs a measurement circuit which comprises
the capacitive couplings between the body device 101 and the
plug-in unit 102 and which is monitored with the monitoring
circuit 434. In the above-described configuration, the plug-in
unit 104, i.e. the control plug-in unit, can be made aware of the
installation of itself and of installations of the other plug-in
units.

FIG. 5 shows a flowchart of a method according to an
exemplifying embodiment of the invention for indicating cor-
rect installation of a first plug-in unit in a body device. The
method comprises the following actions:

action 501: monitoring electrical properties of a measure-

ment circuit comprising: (i) at least one capacitive cou-
pling between an electrically conductive structure of the
first plug-in unit and at least one conductive part of the
body device, and (ii) at least one galvanic contact
between the body device and one of the following: the
first plug-in unit, a second plug-in unit installed in the
body device,

action 502: generating a first signal indicative of electrical

properties of the measurement circuit, the first signal
being also indicative of correctness of the installation of
the first plug-in unit.

A method according to an exemplifying embodiment of the
invention further comprises:

monitoring electrical properties of a sensor circuit which

has first electrical properties when a fastening element is
in a position locking the first plug-in unit in its operating
position with respect to the body device and otherwise
electrical properties differing from the first electrical
properties, and

generating a second signal indicative of a difference

between the prevailing electrical properties of the sensor
circuit and the first electrical properties, the second sig-
nal being also indicative of correctness of the installation
of the first plug-in unit.

The fastening element can be, for example, a fastening
screw, a locking pin, or a cotter bolt. In general, the fastening
element can be any mechanical element that is suitable for
locking the plug-in unit in its operating position and capable
of influencing the electrical properties of the sensor circuit.

A method according to an exemplifying embodiment of the
invention further comprises generating an aggregate signal
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indicating incorrect installation of the first plug-in unit in
response to at least one of the following:
the first signal indicates that the electrical properties of the
measurement circuit differ from electrical properties
corresponding to a correct installation,
the second signal indicates that the electrical properties of
the sensor circuit differ from the first electrical proper-
ties.
The specific examples provided in the description given
above should not be construed as limiting the applicability
and/or the interpretation of the appended claims.

What is claimed is:

1. An equipment comprising:

one or more plug-in units involving a first plug-in unit,

a body device for receiving the one or more plug-in units,

and
electrical connectors in the one or more plug-in units and in
the body device, the electrical connectors being suitable
for providing galvanic contacts between each of the one
or more plug-in units and the body device,
wherein:

at least the first plug-in unit comprises an electrically con-
ductive structure having at least one surface area capable
of forming a capacitive coupling with a surface area of
an electrically conductive part of the body device when
the first plug-in unit is inserted in the body device, and

the equipment further comprises a first monitoring circuit
for generating a first signal indicative of electrical prop-
erties of a measurement circuit comprising the capaci-
tive coupling and at least one galvanic contact provided
by the electrical connectors.

2. The equipment according to claim 1, wherein the first
monitoring circuit is located in the first plug-in unit, and the at
least one galvanic contact of the measurement circuit is
between the first plug-in unit and the body device.

3. The equipment according to claim 1, wherein the first
monitoring circuit is located in a second plug-in unit that is
one of the plug-in units of the equipment and other than the
first plug-in unit, and the at least one galvanic contact of the
measurement circuit is between the second plug-in unit and
the body device.

4. The equipment according to claim 1, wherein the first
monitoring circuit is located in the body device, and the at
least one galvanic contact of the measurement circuit is
between the first plug-in unit and the body device.

5. The equipment according to claim 1, wherein the first
monitoring circuit comprises a test voltage generator for pro-
ducing alternating test voltage and a measurement bridge
connected to the measurement circuit and comprising a ref-
erence circuit adapted to simulate the electrical properties of
the measurement circuit corresponding to a correct installa-
tion of the first plug-in unit.

6. The equipment according to claim 1, wherein one of the
plug-in units of the equipment is a control plug-in unit which
comprises one or more monitoring circuits each of which
being related to a corresponding one of the plug-in units of the
equipment and configured to monitor electrical properties of
a circuit comprising:

at least one capacitive coupling between the body device

and the corresponding one of the plug-in units of the
equipment, and

galvanic contacts between the body device and the control

plug-in unit.
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7. The equipment according to claim 1, wherein:

the first plug-in unit comprises at least one mechanical
structure enabling the first plug-in unit to be locked in its
operating position with respect to the body device with a
fastening element,

the first plug-in unit comprises a sensor circuit having first

electrical properties when the fastening element is in a
position locking the first plug-in unit in the operating
position and otherwise electrical properties differing
from the first electrical properties, and

the equipment comprises a second monitoring circuit for

generating a second signal indicative of a difference
between the prevailing electrical properties of the sensor
circuit and the first electrical properties.

8. The equipment according to claim 7, wherein the second
monitoring circuit is located in the first plug-in unit.

9. The equipment according to claim 7, wherein the second
monitoring circuit is located in a third plug-in unit that is one
of the plug-in units of the equipment and other than the first
plug-in unit, the sensor circuit and the second monitoring
circuit being electrically connectable via the electrical con-
nectors.

10. The equipment according to claim 7, wherein the sec-
ond monitoring circuit is located in the body device, the
sensor circuit and the second monitoring circuit being elec-
trically connectable via the electrical connectors.

11. The equipment according to claim 7, wherein the sen-
sor circuit comprises electrical conductor elements capable of
forming capacitive couplings with the fastening element
when the fastening element is in the position locking the
plug-in unit in the operating position, the electrical conductor
elements being coated with electrically insulating material
for providing galvanic isolation between the electrical con-
ductor elements and the fastening element.

12. The equipment according to claim 7, wherein the sen-
sor circuit comprises an inductor coil capable of causing an
alternating magnetic field to the fastening element when the
fastening element is in the position locking the plug-in unit in
the operating position and when alternating current is
directed to the inductor coil.

13. The equipment according to claim 7, wherein the sen-
sor circuit comprises electrical conductor elements capable of
forming galvanic contacts with the fastening element when
the fastening element is in the position locking the plug-in
unit in the operating position.

14. The equipment according to claim 7, wherein the sec-
ond monitoring circuit comprises a test voltage generator for
producing alternating test voltage and a measurement bridge
connected to the sensor circuit and comprising a reference
circuit adapted to simulate the first electrical properties.

15. The equipment according to claim 7, wherein the body
device comprises a threaded hole for receiving a fastening
screw for locking the first plug-in unit in the operating posi-
tion, the fastening screw representing the fastening element.

16. The equipment according to claim 7, wherein the
equipment comprises a controller configured to generate an
aggregate signal indicating incorrect installation of the first
plug-in unit in response to at least one of the following:

the first signal indicates that the electrical properties of the

measurement circuit differ from electrical properties
corresponding to a correct installation,

the second signal indicates that the electrical properties of

the sensor circuit differ from the first electrical proper-
ties.
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17. The equipment according to claim 1, wherein the
equipment is at least one of the following: an internet protocol
“IP” router, an Ethernet switch, a MultiProtocol Label
Switching “MPLS” switch, an Asynchronous Transfer Mode
“ATM” switch.

18. A method for indicating correct installation of a first
plug-in unit in a body device, the method comprising moni-
toring electrical properties of a measurement circuit compris-
ing:

at least one capacitive coupling between an electrically

conductive structure of the first plug-in unit and at least
one conductive part of the body device, and

at least one galvanic contact between the body device and

one of the following: the first plug-in unit, a second
plug-in unit installed in the body device,

wherein the method further comprises generating a first

signal indicative of the electrical properties of the mea-
surement circuit, the first signal being also indicative of
correctness of the installation of the first plug-in unit.

19. The method according claim 18, wherein the method
further comprises:

12

monitoring electrical properties of a sensor circuit which
has first electrical properties when a fastening element is
in a position locking the first plug-in unit in its operating
position with respect to the body device and otherwise
electrical properties differing from the first electrical
properties, and

generating a second signal indicative of a difference

between the prevailing electrical properties of the sensor
circuit and the first electrical properties, the second sig-
nal being also indicative of correctness of the installation
of the first plug-in unit.

20. The method according claim 19, wherein the method
comprises generating an aggregate signal indicating incorrect
installation of the first plug-in unit in response to at least one
of the following:

the first signal indicates that the electrical properties of the

measurement circuit differ from electrical properties
corresponding to a correct installation,

the second signal indicates that the electrical properties of

the sensor circuit differ from the first electrical proper-
ties.



